ABSTRACT The case of a 46-year-old man with congenital broncho-oesophageal fistula is presented. The patient had had recurrent chest infections since childhood and a recent history of heartburn and flatulence. A barium-swallow examination showed a small sliding hiatal hernia and an oesophageal diverticulum communicating via a fistula with the apical and posterior segmental bronchi of the left lower lobe. Bronchography showed bronchiectasis in this lobe. At thoracotomy resection of the broncho-oesophageal fistula and left lower lobectomy were performed. The patient's recovery was uneventful. Twenty published cases are reviewed. The classification of congenital broncho-oesophageal fistulae should take account not only of the type of fistula but also of the type and size of the bronchus with which the fistula communicates, the age of the patient at the first appearance of symptoms, and the duration of symptoms.
The common origin of the respiratory tract and the oesophagus from the same embryonic structures sometimes gives rise to anomalous communications such as tracheo-oesophageal fistula and bronchooesophageal fistula. Most patients with tracheooesophageal fistula associated with oesophageal atresia present in infancy. ' In patients who have congenital fistula without oesophageal atresia symptoms are usually insidious in onset and the patients may present in adult life."' The rarity of congenital broncho-oesophageal fistula in adults has been emphasised by various authors and by 1979 there were probably no more than 75 published cases. A barium-swallow examination showed a small sliding hiatal hernia and an oesophageal diverticulum in the middle third of the oesophagus. The contrast medium spilled into the left lower lobe through a fistulous communication between the oesophageal diverticulum and the apical and posterior basal segmental bronchi (fig 1) . Bronchography showed bronchiectasis in the left lower lobe, particularly noticeable in the apical and posterior segments. There was no evidence of sequestration or leakage of the contrast medium into the oesophagus. Bronchoscopy showed an inflamed orifice of the apical segmental bronchus of the left lower lobe. At oesophagoscopy the oesophagus appeared normal and the broncho-oesophageal fistula could not be located. Methylene blue (3 ml) injected into the left-lower-lobe bronchus did not appear in the oesophagus.
At operation (a left thoracotomy) there was a fistulous communication between the mid-portion of the oesophagus and the apical segment of the lower lobe ( fig 2) . The fistula was about 2 cm long and 0-4 cm in diameter. The fistula was excised and the oesophageal end repaired. Left lower lobectomy was performed. The small hiatal hernia was not repaired. The postoperative period was uneventful and at the time of discharge the patient was symptom free. He was followed up for 10 months before he returned to his duties in the Merchant Navy.
Careful examination of the lobe after fixation showed that the oesophageal end of the fistula entered the lobe on the mediastinal surface of the posterior basal segment near its upper limit. The fistula was tubular, with external and internal diameters of 04 and 0' 1 cm, the thick wall being muscular and only 1 cm long, presumably owing to retraction. Inside the lobe the fistula branched just below the pleura into two intrapulmonary parts. The longer branch passed superiorly and subpleurally for 4*2 cm to end by communicating with a medial subsegmental branch of the apical bronchus. The shorter branch extended inferiorly and subpleurally for 0O8 cm, ending blindly in the posterior basal segment.
Microscopic examination showed that the oesophageal segment of the fistula was lined by stratified squamous epithelium, supported by loose connective tissue. Its outer wall was made up of bundles of smooth muscle fibres, arranged in an irregular but predominantly longitudinal manner. The intrapulmonary or bronchial segment was virtually identical to a bronchus, but with numerous mucous lining cells, no glands, and scanty muscle. Surrounding the fistula there was an area of organising and organised pneumonia with bronchiectasis.
Discussion
In over 75 documented cases of congenital broncho-oesophageal fistula in adults, the patients have mostly presented with symptoms of chronic respiratory infection; cough is usually predominant. Sixty-five per cent of patients have had cough on swallowing liquids (Ono's sign) or food in the sputum, though some have been only mildly affected. ' The term "congenital broncho-oesophageal fistula in the adult," as it appears in published Osinowo, Harley, Janigan I I group.bmj.com on December 23, 2017 -Published by http://thorax.bmj.com/ Downloaded from theories is only conjectural, the second is merely plausible, and the third seems to be more in accordance with the facts.'0 A possible theory is that the fistula, which is always invested with a smoothmuscle coat, has the ability to contract, thus narrowing or completely occluding its lumen. This muscle spasm in conjunction with the obliquity of the fistulous tract may be the reason why symptoms do not appear soon after birth.
The diagnosis is usually made by oesophagography when contrast medium spills into the bronchial tree through the fistula.' 2 A barium-swallow examination should therefore be carried out in any patient with unexplained chronic cough. Bronchography may sometimes show the fistulous communication with the oesophagus310 but is more important in assessing the extent of lung damage. ' -3 Oesophagoscopy and bronchoscopy are indicated and in some cases the openings of the fistulae have been identified.
There is no controversy about the management of broncho-oesophageal fistulae. The fistula is divided any damaged lung tissue is resected. '5 Braimbridge and Keith classified bronchooesophageal fistulae into four types.' Type I is associated with a wide-necked congenital diverticulum of the oesophagus with an inflammatory fistula at the tip. Type II is a simple fistula running directly from the oesophagus to a lobar or segmental bronchus. Type III consists of a fistulous track connecting the oesophagus to a cyst in the lobe, which in turn communicates with the bronchus. In type IV the fistula runs into a sequestrated segment; the sequestration connects by one or more tracks with the bronchus.
Since the appearance of this classification most authors have adopted it.3 1016 In delineating types II-IV the type and size of the bronchus with which the fistula communicates are not considered, though this has been shown in our study to be an important determinant of the duration and severity of symptoms. In addition to this classification therefore we must take into account three other factors: (a) Age of the patient at first appearance of symptoms-The 
